Apoptotic effects of thiazolobenzimidazole derivatives on sensitive and multidrug resistant leukaemic cells.
We investigated the cytotoxic activity of eight thiazolobenzimidazole derivatives on sensitive HL60 and multidrug-resistant (MDR) (HL60R) leukaemia cell lines. The antitumour effects of these compounds were compared with those of RS-TBZ, a thiazolobenzimidazole derivative, previously described in our reports, that was able to induce apoptosis more markedly in MDR cells than in the parental sensitive cell lines. Only two compounds in this study proved to have interesting effects: (a) the S-enantiomer of TBZ, that was able to induce apoptosis in MDR cells in a slightly more selective manner than TBZ (racemic form); and (b) TBZ-4-OCH3 (TBZ-4-OCH3), that showed cytotoxic and apoptotic effects on sensitive and resistant leukaemia cells greater than TBZ, without cytotoxic effects on normal haemopoietic progenitor cells. Moreover, we observed that TBZ-4-OCH3 was also active in cells expressing Bcr-Abl, an oncogene that confers resistance to apoptosis induced by several stimuli, including cytotoxic agents. The inhibition of caspase-9 and caspase-3 by specific polypeptide inhibitors decreased the apoptotic effects of TBZ-4-OCH3 in HL60 cells indicating that apoptosis induced by this compound was, at least partly, caspase-mediated. On the contrary, the blocking of FL-associated cell surface antigen (Fas) using a specific Fas-blocking monoclonal antibody did not affect the level of apoptosis induced by TBZ-4-OCH3 suggesting that the Fas pathway was not involved. In addition, the caspase 8 inhibitor was unable to inhibit the apoptotic activity of TBZ-4-OCH3. The very low toxicity shown by TBZ-4-OCH3 in normal haemopoietic progenitor cells and its high activity in sensitive and MDR neoplastic cells suggest a possible clinical use for this new compound.